METHODS
KPNC is an integrated health care delivery system with more than 3 million members. KPNC provides financial incentives to its facilities to achieve annual CRCS targets and supports these goals with annual mailings of FIT kits (single-sample Polymedco OC-FITChek brand, 100 ng cutoff; Polymedco, Cortlandt Manor, NY) to most health plan members who are due for CRCS. KPNC mails the kits between January and October to maximize year-end CRCS rates. Each October and November, KPNC also organizes drop-in influenza vaccination clinics at multiple facility locations, providing influenza vaccinations to hundreds of thousands of members of all ages.
These clinics are coordinated centrally and overseen by local nursing administrators.
On the recommendation of KPNC's CRCS and influenza vaccination team leaders, we approached the managers of 8 influenza vaccination clinics to participate. One site declined to participate because of lack of accurate local capture of colonoscopy status by the electronic health record, and another declined because they wished to pursue their own FLU-FIT Program outside the context of our research program. The remaining 6 clinics agreed to be enrolled. We later discovered that information systems at 1 enrolled clinic did not allow separation of patient data into intervention and control groups, so we excluded this clinic from our analyses. The remaining 5 participating KPNC clinics were located in Redwood City, Richmond, South San Francisco, Union City, and Fresno.
Objectives. We tested the effectiveness of offering home fecal immunochemical tests (FITs) during influenza vaccination clinics to increase colorectal cancer screening (CRCS).
Methods. In a clinical trial at Kaiser Permanente Northern California influenza clinics in Redwood City, Richmond, South San Francisco, Union City, and Fresno, we randomly assigned influenza clinic dates to intervention (FIT offered) or control (FIT not offered) and compared subsequent CRCS activity.
Results. Clinic staff provided FITs to 53.9% (1805/3351) of intervention patients aged 50 to 75 years. In the intent-to-treat analysis, 26.9% (900/3351) and 11.7% (336/ 2884) of intervention and control patients completed an FIT, respectively, within 90 days of vaccination (P £ .001). The adjusted odds ratio for completing FIT in the intervention versus the control arm was 2.75 (95% confidence interval = 2.40, 3.16). In the per protocol analysis, 35.4% (648/1830) of patients given FIT and 13.3% (588/ 4405) of patients not given FIT completed FIT within 90 days of vaccination (P £ .001).
Conclusions. This intervention may increase CRCS among those not reached by other forms of CRCS outreach. Future research should include the extent to which these programs can be disseminated and implemented nationally. (Am J Public Health. 2013;103:1128-1133. doi:10.2105/AJPH.2012.
300998)
The study included patients aged 50 to 75 years who received an influenza vaccination at 1 of the 5 participating clinics during designated study dates. We conducted the trial at 2 sites in October---November 2009 and at the remaining 3 sites in October---November 2010.
Study Design
This was a randomized clinical trial. Each facility provided us a list of influenza vaccination clinic dates for us to randomly assign to the intervention or control arms. Using blocks of 2 or 4 days, we randomly assigned each date in each site to either the intervention arm (FLU-FIT arm, providing FIT kits to eligible patients along with influenza vaccinations) or to the control arm (FLU-only arm, providing influenza vaccinations only). We selected this withinclinics design to allow each clinical site to serve as its own control and to ensure comparability between the control and intervention populations enrolled in each arm of the study at the different sites during successive influenza vaccination seasons. We asked the influenza vaccination clinic staff to provide FIT kits to eligible patients on FLU-FIT days either immediately before or when they registered for their influenza vaccination. They used KPNC member cards to identify patients aged 50 to 75 years and checked CRCS eligibility using the preventive health screen in the electronic health record.
The clinic staff provided FIT kits to eligible members they identified, with any combination of brief verbal messages, such as "Just like a flu shot, you need to complete a colon test every year," "This test is free and could save your life," and "You can do FIT today and mail it in tomorrow." Patients with questions were directed to read the kit instructions (available in multiple languages with an added message about the importance of CRCS) or to contact their primary care clinician. Patients were free to decline FIT kits that were offered. For research purposes, we also asked the clinic staff to enter into a separate database the medical record number of each patient given a kit.
Intervention Preparation, Training, and Implementation
In the month before study initiation at each site, we met with the local clinic team to explain procedures, review staffing and computer requirements, and arrange for delivery of FIT kits and other study materials to each location. In a separate 1-hour session, we trained clinic staff to provide FIT kits to patients. Finally, we conducted a walkthrough of the clinic to help establish patient flow procedures.
During the study, the local clinic managers received weekly reminders about control and intervention dates, and a research associate visited each site at unannounced times to observe and assess fidelity to the research protocol and to answer implementation questions arising during these visits.
Parameters for Local Adaptation
We designed the study to determine the effectiveness of the FLU-FIT intervention under circumstances representative of routine clinical care. For example, we permitted clinics to not offer the FLU-FIT Program at assigned times when they were understaffed or lacked resources or materials to provide FIT effectively. We asked each site to come up with its own procedures for clinic line management and gave them latitude in which messages to give patients and how much time to spend with each patient.
Sites that wanted to incorporate other activities besides the FLU-FIT Program into their influenza vaccination clinics were free to do so. Each site decided how many staff members to train in FLU-FIT procedures, how many computer stations to set up, and how to divide up the tasks of FLU-FIT implementation.
Data Analysis
We created a data set from the electronic health record and patient registration data for patients aged 50 to 75 years who received influenza vaccinations at each participating site on study dates, including information clinic staff collected about which patients were given a FIT kit on intervention dates. Other data included patient age, gender, race and ethnicity, preferred language, number of primary care visits in the previous year, location of the influenza vaccination clinic attended, and dates of influenza vaccines and CRCS tests (FIT, flexible sigmoidoscopy, and colonoscopy).
At the time of our study, KPNC had a program to mail FIT kits to most patients who were overdue for CRCS. To measure the additive effect of the FLU-FIT Program to these mailings, and to assess the impact of timing of such mailings relative to influenza vaccination clinics, we obtained the dates on which KPNC had mailed study participants a FIT kit in the year before their influenza vaccination and 3 months after.
Our primary analyses focused on patients who were due for CRCS when they received their influenza vaccine. Unless otherwise noted, all analyses used the intent-to-treat method, that is, we included all people who were in the intervention group and were due for CRCS in the intervention group analyses regardless of whether they received a FIT kit. We compared demographic and clinical data between the intervention and control groups as well as between those in the intervention group who were and were not given a FIT kit, using the 2-sample t-test for continuous variables and the v 2 test for categorical variables. Next, using the v 2 test, we compared the completion in the 90 days after the immunization for each type of CRCS individually and in combination between those in the intervention and control groups.
We fit a set of logistic regression models that had up-to-date CRCS status in the 90 days after the vaccine as the dependent variable and 1 of the demographic or clinical variables as the sole independent variable. We included those variables that were statistically significant in a final multivariable logistic regression model. In an additional analysis, we included all study participants regardless of CRCS up-to-date status at the time of their influenza vaccination. Using generalized estimating equations, we fit models with CRCS up-to-date status as the dependent variable and the following independent variables: study group, time (at vaccination and 90 days after), and interaction between group and time, all while adjusting for the within-patient correlation. A statistically significant interaction term would indicate that the within-patient changes over time in up-todate rates for the 2 groups were significantly different and, therefore, that the intervention had a significant effect.
Finally, we did a per protocol analysis in which we divided people due for CRCS at the time of their influenza vaccination into 2 groups based solely on whether they were given a FIT kit. Then, we compared the up-todate CRCS status of the people in each group 3 months after their vaccinations between the 2 groups using the v 2 test. We conducted data analyses using SAS, version 9.1.3 (SAS Institute, Cary, NC).
RESULTS
Figure 1 depicts our study flow diagram. A total of 28 436 adults aged 50 to 75 years received an influenza vaccination on study dates. In the intervention arm, 3351 of 15 090 patients (22.2%) were due for CRCS; 2884 of 13 346 (21.6%) were due in the control arm. In the intervention arm, influenza clinic staff recorded providing FIT kits to 1805 of the 3351 patients (53.9%) due for CRCS. In the control arm, 1 site erroneously provided FIT kits to 25 CRCS-eligible patients on a single date. FIT kits were also provided erroneously to 417 of 11 322 patients (3.7%) who were already up to date with CRCS, including 172 who had colonoscopy in the prior 10 years. Table 1 displays the characteristics of individuals due for CRCS at the time of influenza vaccination, compared by study arm. There was a small but statistically significant difference in the average age between the 2 groups. There were more women than men overall but a similar gender distribution in both study arms. KPNC possesses race and ethnicity data for most of its population. Among those in each study arm for whom these data were available, there were similar levels of racial and ethnic diversity. Approximately 10% of the patient population identified a language preference other than English. Most patients had 1 or 0 primary care visits in the year before influenza vaccination, with more of these patients in the control arm (66.7% vs 62.4% in the intervention arm). Table 2 shows the number and proportion of eligible patients who completed CRCS tests within 90 days of their influenza vaccination, compared by study group. Whereas 11.7% in the control arm completed FITs, 26.9% in the intervention arm completed FITs, representing a 15.2% point differential (P £ .001). Completion of sigmoidoscopy and colonoscopy in each arm was low. Overall, 15.2% in the control arm and 29.7% in the intervention arm completed any CRCS test in the 90 days after getting vaccinated, representing a 14.5% point differential (P £ .001).
Intent-to-Treat Analysis
We repeated these analyses for different levels of each variable in Table 1 . The relationships were consistent and statistically significant across gender, age, race (except for the small group of multiracial patients), and language groups. The intervention resulted in similarly increased rates of FIT and CRCS completion for patients regardless of whether they had been seen for primary care in the prior year and regardless of which of the 5 facilities was their primary site of care.
Per Protocol Analysis
Using a per protocol analysis focusing only on the individuals due for CRCS at the time of their vaccine, we compared the rate of FIT completion in the 90 days after the vaccine for those who were given a FIT kit at the time of their shot and those who were not, ignoring the original treatment level to which their influenza shot day was assigned. In the intervention arm, influenza vaccination clinic staff gave only 1805 of 3351 patients due for CRCS (53.9%) a FIT kit. In the control arm, 25 of 2884 eligible patients (0.9%) received a FIT kit erroneously. Among those given a FIT kit (n = 1830), 35.4% completed a FIT in the 90 days after influenza vaccination; and among those not given a FIT kit (n = 4405), 13.4% completed a FIT in the 90 days after influenza vaccination, resulting in a percentage point differential of 22.0% (P £ .001).
We assessed the extent to which the FLU-FIT Program added benefit to KPNC's system of mailing FIT kits to eligible patients. To do this, we examined the differences in FIT completion rates in each study arm for participants who were not independently mailed a FIT kit in the 12 months before influenza vaccination and for those who were mailed a FIT kit in 0 to 3 months or 3 to 12 months before influenza vaccination. This provided a nonrandomized test of the advantage of the FLU-FIT Program strategy for expanding the reach of colorectal screening over and above sending the kits by mail. Among intervention patients not mailed a kit in the prior year, 526 (29.6%) completed a FIT in the next 90 days compared with 179 (11.8%) of the 1521 control patients (P £ .001). In the group that was mailed a FIT kit in the past 3 months, 264 (31.4%) completed FITs in the next 90 days compared with 68 (22.4%) in the control arm (P = .009). In the group mailed FIT kits between 3 and 12 months before their influenza vaccination, 251 (21.1%) completed FITs in the intervention arm compared with 89 (8.4%) in the control arm (P £ .001). Only 67 (2.0%) patients in the intervention arm and 85 (3.0%) patients in the control arm were mailed FIT kits during the 90 days after receiving an influenza vaccination, indicating that kits mailed after the intervention had little influence on study outcomes.
The proportion of eligible intervention patients given FIT kits at the 5 sites ranged from 47.1% to 60.0%. Overall, the demographics, frequency of primary care visits, and proportion of intervention patients who had received FIT kit mailings were similar between those given versus those not given FIT kits with their influenza vaccinations. Among intervention patients given a FIT kit, 641 of 1805 patients (35.5%) completed it within 90 days. Among those not given a FIT kit with their influenza vaccination, 259 of 1546 patients (16.8%) completed a FIT within 90 days. This latter rate was greater than was the 11.8% completion rate in the control arm, suggesting that some patients in the intervention arm may have been given FIT kits without having it recorded or perhaps received encouragement to complete the FIT in some other way.
A total of 28 436 patients aged 50 to 75 years attended the influenza vaccination clinics at the 5 study sites during study dates. Because of extensive outreach to KPNC patients through organized FIT kit mailings and other methods, 78.1% of these influenza vaccination clinic attendees were already up to date with at least 1 CRCS test at the time of their influenza vaccination. A total of 33.1% had a FIT in the past year, 27.2% had a flexible sigmoidoscopy in the past 5 years, and 30.5% had a colonoscopy in the past 10 years. In the intervention arm, rates increased from a baseline of 77.8% to 82.0% at 90-day follow-up (4.2% point increase), and in the control arm, this increase was from 78.4% to 79.0% (0.6% point increase), with a P value for the difference in the percentage point change between these 2 groups of £ .001.
Multivariate Logistic Regression of Test Completion Predictors
We created an unadjusted model for the target population of eligible patients' completion of the FIT in the 90-day follow-up period, including variables from Table 1 , excluding ethnicity (Hispanic vs non-Hispanic) because ethnicity data were unavailable for 1473 patients. Gender and language preference were not significant in the unadjusted model. In Table 3 , we have presented an adjusted model with all significant variables. The adjusted odds ratio (AOR) for completion of FIT in the FLU-FIT group was 2.75 (95% confidence interval [CI] = 2.40, 3.16) and was similar to the AOR of 2.77 (95% CI = 2.42, 3.18) obtained in the unadjusted model, indicating little influence of possible confounding variables on the comparison of outcomes between these 2 groups.
Other independent predictors of completing the FIT within 90 days of vaccination were being aged 66 to 75 years, being of Asian American race, having at least 1 but no more than 10 primary care visits in the previous year, and having been sent a FIT kit by mail in the prior 3 months. Compared with patients not sent a FIT kit by mail in the past 12 months, the patients who were sent a kit between 3 and 12 months before receiving an influenza vaccination were less likely to complete the FIT within the next 90 days. Finally, the facility where patients received their influenza vaccine also influenced the likelihood of completing a FIT within the next 90 days. The AORs for each of these other independent predictors were all lower than were the AORs for the intervention versus the control arm.
DISCUSSION
The FLU-FIT intervention succeeded in reaching many patients who were due for CRCS, even in an environment in which baseline screening rates are already well above national norms. Most of the patients reached by the intervention had 1 or 0 primary care visits in the past year and had not been sent a FIT kit by mail in the past year. The FLU-FIT Program may therefore be a particularly effective way to reach patients who are not gaining access to CRCS through other methods. The FLU-FIT Program intervention was also effective at increasing screening activity among the patients reached. We saw this at all 5 sites analyzed and in all major patient subgroups, including those that typically experience disparities in screening.
The FLU-FIT intervention added to the already substantial benefits of KPNC's FIT kit mailings. Regardless of whether or when FIT kits were previously mailed to patients, the offering of FIT kits with influenza vaccinations led to a clinically and statistically significant increase in CRCS rates. This shows the value of multilevel interventions to reach and follow up with eligible patients in multiple ways, as has been advocated for other aspects of the cancer care continuum. 13 If the intervention were further supported with telephone or postcard reminders after FIT kits were dispensed, as done in some of our other studies and as currently done after KPNC's FIT kit mailings, we expect that the results would be even better. 6, 7, 9, 12 Although simple in design, the implementation of the FLU-FIT Program presents some challenges. Our research protocol minimized the role of the research team in daily implementation of the intervention to maximize the external validity of our results. 14, 15 Under these conditions, none of the sites implemented the FLU-FIT intervention exactly as planned, and only a little more than half of eligible patients Note. AOR = adjusted odds ratio; CI = confidence interval; FIT = fecal immunochemical test. The sample size was n = 6235.
were provided a FIT kit, with a range of 47% to 60% across the 5 sites. Interestingly, intervention patients not given a FIT kit were somewhat more likely to complete the FIT than were control patients, suggesting that some patients in the intervention arm may have been given a FIT kit without having it recorded or perhaps received encouragement to complete the FIT in some other way. Nonetheless, we suspect that if all eligible patients were given a FIT kit, the impact of the intervention would increase. A few patients were given FIT kits erroneously, indicating the need for training and quality control in the FIT kit distribution process. We received few reports of patients refusing to accept FIT kits when offered, suggesting that the most important implementation barriers may pertain to characteristics of the implementation team and process rather than patient characteristics. A potential limitation of this study pertains to generalizability beyond KPNC. However, the KPNC patient population is large and demographically diverse, and the experience of KPNC should apply to most integrated health care systems placing a high institutional priority on both annual influenza vaccination and CRCS. Combined with our research findings in limited resource clinical settings serving patient populations with low baseline CRCS rates, 9---11 our new findings strongly support the generalizability of our approach. A second potential limitation is that there were some statistically significant baseline differences between the intervention and control groups, as reported in Table 1 . However, the absolute magnitude of these differences was small and not likely to be clinically significant, and we controlled for these differences in our multivariate analyses.
In summary, the FLU-FIT Program holds promise as a method to increase CRCS among eligible individuals who have not been reached by or responded to other forms of CRCS outreach. Areas for future research include the extent to which FLU-FIT Programs can be disseminated and implemented nationally and best practices for applying lessons learned with an appropriate balance of fidelity and adaptation. j
